Radiosensitization by targeting radioresistance-related genes with protein kinase A inhibitor in radioresistant cancer cells.
Here we determined which radiation-responsive genes were altered in radioresistant CEM/IR and FM3A/IR variants, which showed higher resistance to irradiation than parental human leukemia CEM and mouse mammary carcinoma FM3A cells, respectively and studied if radioresistance observed after radiotherapy could be restored by inhibition of protein kinase A. The expressions of DNA-PKcs, Ku70/80, Rad51 and Rad54 genes that related to DNA damage repair, and Bcl-2 and NF-kappaB genes that related to antiapoptosis, were up-regulated, but the expression of proapototic Bax gene was down-regulated in the radioresistant cells as compared to each parental counterpart. We also revealed that the combined treatment of radiation and the inhibitor of protein kinase A (PKA) to these radioresistant cells resulted in synergistic inhibition of DNA-PK, Rad51 and Bcl-2 expressions of the cells, and consequently restored radiosensitivity of the cells. Our results propose that combined treatment with radiotherapy and PKA inhibitor can be a novel therapeutic strategy to radioresistant cancers.